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This paper analyses the product development process with the real-life example of the 
development process of the “Nova Canteen App” as part of this year’s Pulse Challenge. Firstly, 
an introduction of the theoretical background with a literature review of the traditional and 
digital product development process is examined and presented to then reflect on the main stages 
of the “Nova Canteen” project. The key findings result in learnings when introducing theory 
into practice. Based on the experiences from the Nova Canteen project, it is concluded that 
especially project management, project organization and the stage of problem validation are 
crucial steps that are significant when developing a product, or in this case, a mobile application. 
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In 2018, top companies like Amazon, Merck, or Sanofi spent up to 25.4% of their revenues on 
Research and Development (R&D). The total R&D spending by the top twenty companies was 
$214.5 billion with an expected rising trend in the upcoming years (Jaruzelski, Chwalik, and 
Goehle 2018). These numbers reflect the enormous importance that companies see in product 
development as being the major force of innovation. In today’s digitalized world, market trends 
are evolving quicker than ever before. Product life-cycles have become shorter, while the 
diversity and speed of market trends have significantly increased (Yan, Hongke, Li, and 
Guangyu 2006). To meet the resulting ever-changing consumer preferences while also ensuring 
profitability despite the increased complexity is a challenge, companies of nearly all industries 
have to deal with. Product development has thus become a critical leverage effect on deciding 
the overall success of a product or company.  
As a result of the increasing importance of product development, these statistics show the 
necessity of a standardization and systematization of the development process to minimize the 
risks for companies while simultaneously optimizing the resulting products and services. 
However, these standardizations in theory can bear problems when introduced into practice. In 
this paper, the product development process in theory and practice is thus further analysed.  
This work project was developed in close cooperation with this year’s Pulse Challenge at the 
Nova School of Business and Economics (Nova SBE). After presenting the theoretical 
background and the evolved main steps and frameworks of the digital product development 
process, the Pulse Challenge project “Nova Canteen App”, which won second place in this 
year’s competition, will be used to examine the practical side of this process. For this, further 
insights on the execution side are shared and examined from the point of view of the project 
leader. Conclusively, the main reflections, challenges and learnings of the execution will be 
examined while also reviewing the theoretical approach.  
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2. Research Methodology  
The research question addressed in this work project is the following: Which aspects are 
important to consider when developing a useful1 mobile application? 
A central role of this work project is the development process of the mobile application “Nova 
Canteen App”. The research methodology is thus following an inductive approach so that 
potentials can be derived from the presented analysis and discussion. Furthermore, qualitative 
data is used for the analysis of the research question representing a retrospective approach to 
gathering rich insights for a full understanding of the subject matter. During the development 
process, however, a mixed data approach was used. Interviews, an online survey, a benchmark 
analysis, a literature review, and a time measurement were all used to gather the needed data for 
the development process and are shortly also presented in this project work.  
3. An Introduction to Product Design & Product Development 
A product passes various phases during its full product lifecycle (Ponn and Lindemann 2011). 
To better understand the central topics of this work project, an introducing definition must be 
presented. However, throughout the past decades, product development and product design were 
analyzed by various academic disciplines resulting in corresponding diverse perspectives and 
approaches for the overall process.  
In this paper, Product Development is understood as the entire set of activities needed to 
transform a product concept into a market-ready product or service (Browning and Ramasesh 
2007, Otto and Wood 2001). Product development aims to create a ‘recipe’ for producing a 
product (Reinertsen 1999, 48). This process thus covers various steps in which a company 
designs and conceptualizes a product until its commercialization, ranging from the initial 
product idea to the final development of manufacturing and distribution plans. 
 
1 useful is understood as „able to be used for a practical purpose or in several ways “ 
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The Product Design Process covers a set of technical activities within the Product Development 
Process that are introduced to better understand and meet the marketing and business needs of 
a company and the accompanying product (Otto and Wood 2001). Within these tasks, the 
product vision is further explored and translated into more technical specifications like the user 
journey, a style guide, and prototypes (Costa and Franco 2019). The Product Design Process 
thus focuses more on the product specification and business visions, while it usually does not 
cover financial management and marketing development tasks (Otto and Wood 2001).   
 
There are various reasons why product development and product design has become a large 
field of interest for practitioners and researchers within the past 20 years. Especially in times of 
digitalization with a shortened product life-cycle due to the rapid development of science and 
technology since the 1990s, manufacturers, and suppliers are forced to rapidly develop high-
quality products to meet the increasing market demands and to enhance their competitiveness 
(Yan, Hongke, Li, and Guangyu 2006; Browning and Ramasesh 2007). With these new 
conditions, managerial challenges increased significantly which resulted in a new need for 
coordination and decision support functionalities that product development standards could 
provide (Browning and Ramasesh 2007). Further, product development is seen as one of the 
only potentials of a company or organization to introduce innovation by diversifying, adapting, 
or reinventing the firm which makes it an essential process for success, survival, and renewal 
(Brown and Eisenhardt 1995). With the underlying rationale that most macroeconomic factors 
and forces are not directly controllable by individual market players, product development 
becomes the only proactive opportunity for companies’ competitive success (Brown and 
Eisenhardt 1995). Product development is thus seen as critical for companies as it can decide 
for success or failure of a product and thus of the company itself. 
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The new attention and significance of product development led to an equally significant increase 
in research. Within the past decades, an extensive body of literature was developed in a variety 
of disciplines like engineering, operations management, project management, and information 
systems. One of the most prominent topics within this research field remains the product 
development process. Overall, a process is “an organized group of related tasks that work 
together to create a result of value” (Hammer 2001, 1). The historical evolution until today’s 
understanding of the product development process was mainly shaped by two different research 
disciplines: the engineering research on development methodology and the economic research 
on the management of the product development process (Albers 2010). With these research 
focus points, various definitions of the inherent activities of the product development process 
resulted. The overall research area has thus become rather fragmented (Brown and Eisenhardt 
1995, Otto and Wood 2001). An additional reason for this diversity is that the range and depths 
of the phases and individual steps can, and some even argue, must vary from sector to sector 
and from company to company as different factors influence these environments (Brown and 
Eisenhardt 1995, Browning and Ramasesh 2007). One of the biggest differentiators is as well 
the type of product with nowadays for example largely different concepts of a development 
process for physical or digital products (Eigner and Stelzer 2009).  
 
Already in early research, the area of product development has been closely linked to the 
innovation research area (e.g. Nelson and Winter 1977, Urabe, Child and Kagono 1988, Adler 
1989). Still, until now product development and especially the early stages of the process with 
the product design activities is seen as part of a firm’s R&D process. Initially, this research field 
was divided into two broad areas: an economics-oriented research area, focusing on macro-level 
innovation management across countries and sectors, and an organization-oriented research 
area, focusing on the microlevel processes how specific products are developed (Adler 1998). 
Product development was seen as an organization-oriented field, mostly focusing on internal 
 5 
processes and structures which endorse the creativity process (Brown and Eisenhardt 1995). 
While research and academia used to divide between both areas, today’s research argues that 
theories and findings in both areas are interdependent in practice and should thus be strongly 
linked (Ehrlenspiel 2007). As a result, most models especially in Product Design activities for 
or within a product development process nowadays show both, internal and external analysis 
steps (Browning and Ramasesh 2007, Costa and Franco 2019).  
 
Despite the fragmentation of the research area, high-level product development models have 
been developed to offer a minimum level of standardization. For this, three widely accepted 
propositions about product development were identified by research. Firstly, even though the 
concept of product development shows a certain ambiguity due to the immense diversity of 
research fields, the process has a repeatable and consistent structure (e.g. Austin, Baldwin, Li 
and Waskett 2000; Tatikonda and Rosenthal 2000). Even though it aims towards a unique and 
innovative outcome, the overall process follows similar approaches. Secondly, product 
development is often linked to tasks and activities from project management which offers a 
highly structured approach (Browning and Ramasesh 2007; Meredith, Shaefer and Mantel 
2017). Lastly, with the help of process models, processes can be engineered and facilitated no 
matter how complex structures have become (Negele, Fricke, and Igenbergs 1997; Browning 
2002). Especially for designers, these models might have become crucial to sketch processes as 
the complexity increases. With these underlying propositions, various models in product 
development were designed to facilitate and further explore the management and development 
of innovation.  
 
On a high-level approach, the product development process can be parted into three main phases: 
understanding an opportunity, developing a concept, and implementing a concept (Otto and 
Wood 2001). In the first phase, an intense market opportunity analysis should be conducted to 
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identify and also decide whether a product development process needs to be introduced. The 
second stage includes all activities needed to decide what the product or service will be. During 
the final stage, the concept of the product or service is finalized so that production could start. 
The concept of the phases however does not imply that each activity has to run consecutively 
but offers more of an overall categorization of the process in itself (Otto and Wood 2001). This 
high-level approach was mainly introduced in early product development models which focused 
dominantly on manufacturing and engineering areas (Snelson and Hart 1991; Eigner and Stelzer 
2009). When breaking it down to more detailed process models, there have been various popular 
approaches from research and practice. One of the more detailed processes which were derived 
from the three phases approach is the Three Cycle Model. It was initially introduced for physical 
products but is today partially used in digital product development areas as well (Ponn and 
Lindemann 2011). The model can be understood as a network of different cycles that interact 
with each other (Gausemeier 2006). Following the three phases approach, it divides the product 
development process into three main stages: strategic product planning, product development, 
and production system development, which individually are run in loops (Gausemeier 2006). 
The concrete phases per cycle depend on internal and external factors just as the sector, the 
market factors, the organization, the internal communication lines, and the hierarchy structure, 
as well as the idealized product (Gausemeier 2006).  
More recent research papers suggest a three to four staged process divided into Research, 
Ideation, Execution, and Technical Assessment (Costa and Franco 2019). Despite smaller 
differences, the overall process of initially ideating and researching a problem to then creating 
and testing a possible solution is still seen as viable for most companies and organizations 
resulting thus in similar steps within different process models.  
 
As there are various product development models in the market, some researchers propose a 
more structural approach by categorization. A widely accepted study by Brown and Eisenhard 
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(Brown and Eisenhardt 1995) analysed the at the time pioneering studies in product 
development and divided the different approaches into three research streams: the rational plan, 
the communication web, and the disciplined problem-solving. Each research stream was 
constructed from a different objective in product development and subsequently in innovation. 
They found out that each stream built a different model of factors affecting product development 
success. The rational plan stream focuses on the financial success of the product and thus 
constructs a product development model that is characterized by time, resource, and money 
efficiency. The objective of the communication web stream focuses on the perceptual success 
of the new product and thus constructs a model that is characterized by a strong focus on internal 
and external communication lines. The disciplined problem-solving stream on the other hand 
focuses on operational success. Next to a creativity and a critical thinking approach, also speed 
and agility are characteristics of a representative product development model. Also until now, 
product development models are often assigned to one of the categories by Brown and Eisenhard 
(1995) (Tidd and Bessant 2020, Massa, Tucci and Afuah 2016). 
 
The literature review of product development and product design shows that a large body of 
research can be discovered. There is not one general viable solution or model that has been 
agreed on in research, however, a widely accepted high-level concept seems to be in place. 
Further, it seems as if the resulting diversity is benefiting the increasingly growing complexity 
of the practice field. The product development process seems to change with its requirements. 
As soon as the product or the environment changes, the process seems to be adjusted as well. 
One of the biggest disruptors of the past decades can be identified as digitalization. The digital 
product development process must therefore be further examined to understand how the digital 
development process may have changed.  
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4. How Digitalization has changed the Product Development Process 
Today, four industries, namely software & internet, auto, healthcare, and computing & 
electronics account for more than 97% of the top 20’s R&D spending (Jaruzelski, Chwalik, and 
Goehle 2018). The increasing intelligence of today’s systems and products also increases the 
needed requirements of the product development processes resulting in a new level of 
complexity. Traditional methods in product development built from a market landscape 
dominated by manufacturing suppliers are seen to not fully meet the current more digitized 
requirements of the market and its demand (Yan, Hongke, Li, and Guangyu 2006). This new 
market landscape led to a reflection of the dominating process models, assumptions, and main 
differentiators in four key areas:  
 
4.1 The Process in Change: Manufacturing vs. Software Development 
Today, manufacturing is often enhanced if not even fully replaced by more digital processes 
coming from software development (Eigner and Stelzer 2009). Software development has 
changed most of today’s industries and the accompanying digitalization is still on its rise also 
changing the production landscape. It allowed one major change in the market: A software 
product or project is intangible, resulting in a partial or full lack of physical components (Bergsjö 
2009). This also has its consequences in the product development process. Despite the 
previously described methods and approaches coming from a strong physical and product-
related perspective, software development has evolved from a different field with different focus 
areas and methods (Somerville 2007).  
While in the manufacturing sector, the product development process can vary depending on the 
production, market, or industry, the process is more or less standardized to minimize risks 
(Eigner and Stelzer 2009). Most models follow a sequential variation of tasks usually 
constructed around the requirements of the mechanical production process. In the course of the 
process, a product is chosen from a variety of concepts using a set of criteria that usually focuses 
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on production feasibility and efficiency as well as customer needs (Eigner and Stelzer 2009). In 
an exemplary model by Ulrich and Eppinger (2008), the model is split into six strictly 
standardized phases. The key phase of 
a manufacturing product development 
process seems to be the production 
phase. It will be standardized and thus 
require certain risk tests beforehand as 
the production marks also the end of the traditional, physical product development process 
(Ulrich and Eppinger 2008).  
 
Software projects on the other hand can be constructed differently. In this sector, no production 
or manufacturing is usually needed, so that the process depends more on the intellectual 
resources (Nambisan, Lyytinen, Majchrzak, and Song 2017). Further, the digital approach 
shows a higher customer-centricity focusing more strongly on needs and market requirements 
than on production needs (Nambisan, Lyytinen, Majchrzak, and Song 2017). Advances in 
software development are more rapid than in other industries leading to an ever-improving and 
ever-changing field of methods and processes (Yan, Hongke, Li, and Guangyu 2006). Each 
software project therefore can be constructed differently, so that most projects are rather unique. 
This leaves only very little room for standardization. A rather generic way of visualizing a 
software project was made with the Boehm spiral 
model (Boehm 1988, Somerville, 2008). The overall 
process is divided into four areas which are repeated 
in an iterative loop. A software project can be 
improved at any time as it is not dependent on or 
limited by a production or manufacturing sequence 
(Boehm 1988, Browning and Ramasesh 2007, Bergsjö 2009). When combining this with the 
Figure 1 The generic Product Development Process according to Ulrich and 
Eppinger (2008) 
Figure 2 The Boehm Spiral Model for Software 
Development (1988) 
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previously presented categorization of product development processes by Brown and Eisenhardt 
(1995), digital product development processes seem to thus have a stronger focus on disciplined 
problem solving than on rational plan or communication web ideas. While the initial product is 
constructed to solve a specific problem, the development stages are also focused on the theme 
of “problem solving” for example with reviewing stages constructed around bug fixing tasks 
(Katzir 2018, Somerville 2007). As problems are hard to predict, there are less standardized 
processes in the digital product development process (Bergsjö 2009). The objective is thus to be 
as agile as possible to quickly react to upcoming development bugs or market changes (Bergsjö 
2009). In comparison, the digital product development process shows substantial differences 
from the traditional product development process based on manufacturing productions.  
 
4.2 Project Management: Perfection vs. Agility  
Project management plays a critical role in any product development process. However, the 
structure, tasks, and functions have seen a smaller shift with the rise of digitalization (Meredith, 
Shafer, and Mantel 2017). In manufacturing, perfection plays a highly important role. A possible 
damaged or non-functioning production release cannot be adjusted when it has left the 
production hall (Bergsjö 2009). Design or production errors can thus bear high risks. A 
production error or functionality problem that is discovered after a product launch is nearly 
impossible to solve so that multiple tests have to be run to minimize this risk (Nambisan, 
Lyytinen, Majchrzak, and Song 2017). Constant quality checks are thus essential for the product 
development process. Therefore, a waterfall or stage gate project structure is often used to 
handle the project management (Otto and Wood 2001, Browning and Ramasesh 2007). Both 
approaches are structured with constant review and sign-off process steps to minimize potential 
problems and risks (Otto and Wood 2001).  
In a digital landscape, the waterfall approach can bear risks (Meredith, Shafer, and Mantel 2017, 
Bergsjö 2009). Perfection are often less important than agility (Bergsjö 2009, Katzir 2018). 
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Digital products allow a constant improvement cycle so that the time-to-market becomes more 
crucial. Scrum and Kanban are two of the most frequently used project management approaches 
in digital product development as it offers a more spread knowledge transfer and a more 
thoroughly supported brainstorming tool (Bergsjö 2009, Katzir 2018). While the overall product 
development process between digital and physical products vary, also their project management 
differs significantly. The core objective and rationales construct different tasks, building a gap 
between perfection and agility.  
 
4.3 Performance Measurement: Disciplined Problem Solving vs. Rational Plan 
For any successful project, performance measurement is crucial to minimize risks, detect 
problems, and increase motivation. Key Performance Indicators (KPIs) are used to develop a 
measurement framework that helps to assure quality and success and can be used as an early-
warning system for potential risks (Parmenter 2015). Risks can thus be used as the main 
orientation for the selection of viable KPIs.  
For traditional manufacturing product development processes, the production represents the 
highest risk as it binds the highest cost and offers low agility and flexibility (Katzir 2018). 
According to the theory of Brown and Eisenhardt (1995), most manufacturing processes would 
thus be categorized as rational plan processes. These processes rate their performance usually 
with financial indicators with for example profits, revenues, and market shares (Brown and 
Eisenhardt 1995). As the manufacturing is often more cost intensive, financials play a crucial 
role and should thus also be displayed in the internal KPIs (Katzir 2018). Usually, a digital 
product development process would be classified according to Brown and Eisenhardt (1995) as 
a more disciplined problem solving instead of a rational plan process. Time to market is more 
critical than financial success so that different KPIs would be defined.  
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4.4 Design: A New Era of Design  
A McKinsey study showed that design is essential for the success of a company as it is directly 
linked to financial performance (Sheppard et al. 2018). In this case study of more than 300 
companies over a timeframe of five years, it was found out that design can improve the overall 
performance of a company in most sectors, whether it is a service or a physical or digital product. 
With the vast offerings in the markets, only the best ones stand out. Especially with digitalization 
and the ever-increasing consumer expectations coming for example from online review 
functions and new globalized access to information and goods, the direct appeal to the consumer 
increases in its importance (Sheppard et al. 2018, Katzir 2018). Companies are forced to not 
only have high efficiency and effectiveness but also a high level of design and aesthetics.  
 
The literature review of the digital product development process shows that there are different 
approaches and understandings between the digital and the traditional product development 
process. To understand which implications this might have, a practical example should be used 
to review and examine the overall process in general.  
  
5. A Process in Practice: The Development of the Nova Canteen App 
With the underlying theoretical background of the product development process, the formal 
concept can be used to review a real-life product development process. This work project was 
developed in close cooperation with this year’s Pulse Challenge. In the next step, the 
development process of the resulting mobile application Nova Canteen will be further analysed 
based on the presented theoretical background of the product development process.  
 
In late 2019, the Pulse Challenge was first introduced by Nova SBE’s Digital Experience Lab 
(see Appendix 1). The newly developed challenge aimed at assessing what opportunities 
technology can have on small ecosystems like university campuses, addressing the topic of the 
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University of the Future. For this, the Pulse Challenge was created to use the on-campus 
knowledge resources coming from students to develop technological solutions that improve the 
quality of Nova’s campus life. Simultaneously, the challenge was also designed to offer a unique 
practical learning experience apart from the curriculum. Students were encouraged to use their 
critical minds and creativity to participate with their individual ideas to solve on-campus 
problems. The challenge ran over a timeframe of four months and in three consecutive stages: 
ideation, development, and demonstration. In the final stage, all remaining teams had the 
opportunity to pitch their solutions to the entire Nova community on an online platform so that 
a community voting process would help to evaluate the winning project. In total, eight teams 
participated in the initial stage, while five were introduced as finalists in the final stage.  
 
This thesis focuses on the development of the Pulse Challenge project “Nova Canteen App”, 
which succeeded in second place in the competition. With the Nova Canteen App, long queues 
and waiting times at Nova’s food court are tackled by introducing an intelligent food pre-
ordering system on-campus. With a mobile application, students can easily pre-order their lunch, 
dinner, or snack beforehand so that restaurants can more efficiently plan their food preparations 
while students can use their time more productively. The idea and overall project were initiated 
and also further developed by a small group of Bachelor and Master students of the Nova Tech 
Club (NTC) and with technical guidance from the Google Developer Group (GDG). The internal 
development stages were arranged following the three Pulse Challenge Stages and their 
deadlines, resulting in a four-staged process in alignment with Costa and Franco’s (2019) 
development process: Research, Ideation, Execution, and Technical Assessment. In the 
following sections, each step of the product development process of the Nova Canteen App is 
first described, to then further reflect insights with the presented theoretical background and in 
the end to derive the key learnings of the team and potential implications for the general product 
development process.  
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5.1 Research: Problem Identification and Validation 
The initial idea for the Nova Canteen App resulted from a brainstorming session within the NTC 
project team in late 2019 and was initially meant to become a topic of research for a coding 
workshop session with the corporate partner, GDG. For the scope of the planned workshops, an 
application idea was needed to then start programming sessions about the topic of frontend 
development. For this, on-campus problems were presented and discussed to identify potential 
technological opportunities or solutions.  
The biggest pain point identified were the long waiting times and queues between classes and 
especially during lunch and dinner breaks. The time spent in queues led to an increased level of 
unproductivity which especially during exam periods became highly stressful. As a 
consequence, some students reported to choose faster and more unhealthy alternatives or stated 
to even skip food to not interfere with upcoming classes, group works, or study sessions. The 
feedback gathered from the small number of students within the team showed a strong and 
coherent view of the problem. However, a more concrete problem investigation was needed to 
validate the scope and scale of the problem. For this, the following diverse quantitative and 
qualitative validation schemes were conducted to gather further insights into the problem: 
interviews, an online survey, and a time measurement of the queueing time.  
An online survey with close to 150 participants from Master’s, Bachelor’s, and Ph.D. levels 
gave first indications of the scope of the problem as well as the overall food court behaviour of 
students (see Appendix 2). According to the results, the typical student is at least five times per 
week at the food court actively buying a meal or snack (see Appendix 3). The analysis showed 
that more than half of the students “usually” if not even “always” buy their food on campus 
instead of preparing it at home. While only two (1.6%) of all responses criticized the quality of 
the food, 65% of the students see the long waiting times or queues as the main pain point in the 
food court. 43% even said that due to this, they had changed their usual food behaviour to either 
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bring prepared food from home or to go for a quick and perhaps even less nutritious alternative 
instead. A first problem validation seemed to be successful. 
In a next step, the team measured the actual waiting time in queues on different occasions with 
a result of a maximum waiting time of up to twenty-five minutes, which was considered as long 
or too long.  
 
To achieve the highest level of authenticity and honesty, eleven semi-structured and in-person 
interviews were conducted to better understand the actual characteristics of the problem and to 
give interviewees more room to share their thoughts, and to build a dialogue (see Appendix 4). 
The vast majority also in these interviews stated that long waiting times and crowdedness during 
breaks had led to problems in the past. The result of the interview indicated also that different 
needs led to different forms of problems with the food court organization. With the presented 
results, the team thus decided to develop personas with clustered characteristics and pain points 
to better understand the problem (see Appendix 5). Three different personas were thus designed 
differentiated by their food behaviour, their average money spent on food, and their main pain 
points.   
The first persona the “Food Prepper” was characterized by bringing prepared meals to campus 
while also buying snacks in the food court. This persona is annoyed by the crowdedness coming 
from long waiting lines and is thus often not considering the on-campus restaurants or bistros 
for lunch or snacks. This persona is expected to be relatively price sensitive. The survey and 
interviews further indicated that this persona would most likely be Portuguese, in their 
Bachelor’s and living at their parents’ house.  
The second persona was named the “Social Eater” and is mainly characterized by planning 
lunch, dinner, and snack breaks according to their friends. This persona does not bring prepared 
food but buys at least one meal on campus. This persona thus spends the highest amount of 
money for food on campus while still being relatively price sensitive and nutrition-conscious. 
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Results from the problem investigation indicated that this persona would be an international 
student, living on his own or in a shared apartment.  
The third persona, the “Foodie”, is someone enjoying food more than hating standing in line. 
While the frustration of the queues is as high as for the Social Eater, this persona still values the 
food quality and the options given very much but sees that due to the hectic during lunch breaks 
the overall food quality has decreased. More organization as well as transparency and 
customization would improve his or her customer experience. This persona is expected to be 
less price-sensitive than the others.  
The presented profiles were sketched based on the results of the survey and the interviews to 
better understand the needs and pain points linked to the problem. For a first indication, the 
given insights allowed for a better design of an appropriate first solution. It was however 
discussed that these steps of the problem validation have to be constantly reassessed to fully 
understand also the development of the problem given for example the expansion of the food 
court with Pingo Doce or the impact of COVID-19.  
 
Further, the presented problem validation steps only covered one half of the stakeholder groups. 
Restaurants and bistros from the food court are directly involved and could also be experiencing 
the effects of the same or similar problem. Additionally, a potential solution could take over an 
intermediary role between the user and the restaurants. For the project team, it was thus crucial 
to further get insights from the restaurants. Despite best efforts, however, this process had to be 
delayed due to the COVID-crisis which led to shutting down first the food court and then the 
whole campus. As a first indication, however, the team decided to reach out to similar projects 
to use their insights representatively. The project team was very happy to receive a response 
from Mrs. Alexcis Mendoza, Marketing Manager for UH Dining at the University of Houston, 
Texas. In 2017, the university successfully implemented an on-campus mobile ordering app 
called “boost” (see Appendix 6). Mrs. Mendoza briefly explained that the identified problem is 
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closely related to the one observed on their campus. Their results showed that nearly all 
restaurants saw an added value in the app and joined the platform very quickly. Due to the still 
ongoing COVID-crisis, the team is still waiting on further insights from Nova’s restaurants and 
bistros.  
This first stage of the process resulted in having identified and successfully validated a problem 
which can in the next step be solved with a first MVP solution. To conclude, the first stages of 
this process were dominated by focusing on the core problem. This however led to challenges 
on its own. As presented, the initial idea of the Nova Canteen App was derived from a coding 
workshop in late 2019. In this meeting, the problem was shortly discussed to then focus mainly 
on a solution which can then be programmed. During this first meeting, a more concrete solution 
was therefore already designed in everyone’s head. When then deciding to further develop the 
project, this first stage of problem identification and validation became more challenging, as 
many first had to take one step back to reassess the problem without actually thinking about a 
solution.  
 
5.2 Ideation: Design & Early Development  
With the new input, a more specified solution could be further idealized. The initial idea of the 
Nova Canteen App was seen as still viable and highly valuable, as it offered a possible solution 
to all stakeholders as well as the sketched persona groups.  
The Nova Canteen App was thus further designed as an intermediary between those offering 
food and those ordering food. With a mobile application, food could easily be pre-ordered to 
ensure an easy and on-time pick-up while also enhancing the predictability and thus efficiency 
of the restaurants. The ordering customer journey would be similar to those of comparable food 
ordering applications, like Uber Eats, Foodora, or Glovo. Users would sign up, create a profile, 
and could then pick their meals from the menu displayed in the application. While in a long run, 
the app would also manage the payment process and would thus allow a full ordering process, 
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the application would in a first step be limited to a queueing feature without payment 
functionalities as complex administrative tasks would be involved otherwise. End users would 
thus set a pick-up time frame after choosing the meal and would pay directly at the restaurant or 
bistro after a notification for the pick-up was sent.  
 
The interface for restaurants is focused on offering an order management system with an 
overview of all incoming orders and their current status. This interface would be displayed as 
an application on a tablet or laptop with comparably fewer features and an overall lower level 
of complexity. The focus of this application is dominated by an easy handling, by straight-
forward functionalities, and a high level of automation. To keep it as simple as possible, one 
main screen would display all relevant information per order. Users can initially move each 
order manually from process step to process step while more automation in the form of 
predictive analysis or scans could be added at a later stage as well. For the MVP, the system is 
not further connected to the initial restaurant backend system so that payment and billing 
processes are handled through the existing management systems of the restaurant.  
 
After having further specified the functionalities and features of the Nova Canteen App, an 
initial Design and Development process started. For this, the project team was split into three 
groups: Design, Coding, and Pitching.  
The Design Team developed a design prototype according to the customer journey in Adobe 
XD (see Appendix 7). As the Nova Canteen App would serve as an intermediary between the 
restaurants and the students or university staff, two user interfaces had to be designed. While 
the complexity of the restaurant interface, consisting of one main screen, was relatively low, the 
complexity of the user interface for the mobile application on the other hand was comparably 
high. The first set of wireframes including more specifications like colour, font, and license-free 
images was developed with the insights from the first survey and interview results. The app was 
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constructed following the model of other already existing pre-ordering apps to ensure a 
convenient and easy handling (see Appendix 8). The app can be used to either pre-order meals 
in advance for the next day or to pre-order immediately. For this, dynamic information regarding 
the current waiting time is displayed. Based on historical data as well as a smart backend system 
on the restaurant side, the app can calculate dynamically the approximate waiting time and 
potential queue position. 
The restaurant interface was designed to offer an easy handling with three main functionalities: 
accepting/refusing an incoming order, setting the order to “ready to pick-up” manually or 
automatically, and, if needed, contacting the customer (see Appendix 9). With this, users can 
easily track the orders as well as their operations. 
The resulting digital prototype was tested internally with members of the Nova Tech Club and 
partially also with participants of the survey and interviews. Due to the COVID19- pandemic, 
however, this testing was partially held online which led to less valuable results. It was thus 
decided to start developing in parallel already.  
The Coding Team focused in the first step on the front-end development of the proposed design 
prototype. In this team, a close collaboration with Pavlo Figol, a GDG software developer 
specialized in app development offered intense technical support and held different workshops 
for each process step. With his input, it was decided to work according to the web application 
framework angular and use the online platform NativeScript to build the app as a native iOS 
and Android mobile application (see Appendix 10). While some of the coding team members 
had already worked with front-end development, the majority was new to the topic so that the 
team was further divided into pairs to allocate the resources more efficiently. To ensure and 
improve the cooperation between the teams, weekly or bi-weekly meetings were introduced. 
The resulting screens coded in HTML and CSS were presented in group meetings to then gather 
feedback and to discuss the next steps. It was planned to start with backend development steps 
after finishing the frontend development tasks. As fewer members of the team were familiar 
 20 
with this part of software development, this process part became highly dependent on the 
technical support provided by Pavlo Figol. Due to the COVID-19 crisis and resulting challenges 
especially in communication, the development process further started to show possible delays 
and insufficiencies.  
It was however the Pitching team that suffered mainly from the new conditions introduced by 
the lockdown. The team initially was formed to intensify and concentrate on the stakeholder 
management efforts that were introduced by the project. Members of this team would more 
concretely communicate new steps and features of the Nova Canteen App with the involved 
restaurants, bistro as well as Nova staff members and plan the implementation and organization 
of the demonstration during the final of the Pulse Challenge. The COVID-restrictions however 
complicated most communication approaches. 
 
Overall, this project phase demanded the highest effort from all project team members. 
Everyone had to actively participate in each project step and had to take over intense workloads 
to finish their sprint deliverables so that the Pulse Challenge timeline could be met. 
 
5.3 Execution: A Business Plan  
To fully assess the value and scope of the project to all stakeholders, a high-level business plan 
using the business model canvas and project plan was developed to point out the main potentials 
as well as key cost drivers of the project for the Nova SBE (see Appendix 11).  
The project showed that the university has enough resources to further focus on implementing 
its innovation in-house. The knowledge and innovation base from students can be further used 
as also financial benefits would result. The project team in representation of the Nova Tech Club 
proposed to further take over the development of the Nova Canteen App while for an increased 
time efficiency it was also recommended to introduce the support from external technical 
supporters as well. Especially for app maintenance and customer support, an additional resource 
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would be needed. For the long-term product idea in which also a payment functionality is 
included, potential legal checks have to be administered.  
The objective for Nova would be to improve the campus experience while not primarily making 
significant profits. For the restaurants, the new channel offers new business opportunities. The 
result could be the need for fewer FTEs and a more efficiently distributed food and retail chain 
which will positively influence their cash flows. Costs for the development as well as the 
ongoing maintenance could therefore be split between Nova and the restaurants. Also, hardware 
devices for the restaurants would be needed to ensure a well-functioning interface to the system. 
 
5.4 Technical Assessment: Demonstration and Testing  
The aim of the Nova Canteen project and the participation in the Pulse Project was to develop 
an MVP for the final stage of the Pulse Challenge. During this demonstration, a full pre-ordering 
process with all involved stakeholders and user interfaces would be tested. Due to the global 
COVID-19 crisis and the resulting shutdown of the university campus, also the Pulse Challenge 
had to switch to an online presentation format. A demonstration therefore did not take place. 
Instead, a white paper and a recorded presentation were published to the Nova Community (see 
Appendix 12 & 13). Further, parts of the development process had to be partially delayed as 
also the technical support in the backend development from Pavlo Figol was due to COVID 
missing information as well as the needed physical testing stage. The MVP was thus postponed 
to a later stage. 
 
To this date, the Nova Canteen project is still further on hold as due to the COVID-pandemic, 
the overall need for a food pre-ordering application is at least minimized. While the on-campus 
restaurants and bistros were partially closed during this semester, students were also encouraged 
to spend less time on campus. In this situation, the identified core problem alongside to the 
general campus life is missing. The team is though certain that the process can soon continue.    
 22 
 Main Learnings & Discussion 
The project of the Nova Canteen App was indeed a unique learning experience for everyone in 
the team. Especially for me, as the project leader, there were many learnings that I was able to 
derive from the many challenges along the way. In this discussion section, I will filter and 
discuss the most important and valuable insights from theory and practice.  
 
The literature review showed that the product development process is a flexible yet complex 
process. There is an extensive research body with various theoretical recommendations and 
insights. While one could argue that their impact and influence in practice are limited due to the 
pure theoretical nature, the experience from the Nova Canteen App showed me that it can be 
highly valuable to have an underlying structure. Especially as the project leader, it very much 
helped to have a high-level orientation of the current status and upcoming tasks. From my 
experience, this led to increased efficiency as everyone knew the main process steps and 
therefore fully understood the value of each task, while it also helped me assuring and checking 
a certain level of quality.  
There are various models that can give structure and guidance but the real-life experience from 
the Nova Canteen App showed us that our process was very reactive and more circular. Several 
initial assumptions were reviewed various times and new ideas were shaping the final product 
still in the very last stage. The Boehm Spiral or Three Cycle Model as presented in the first part 
of this paper incorporate this circular and less progressive approach very well. This coherence 
could be due to the digital focus of the Nova Canteen App which allowed us to go a step back 
at any time during the process. These models and frameworks can be a great help during the 
complexity of the project. My learning was thus, that one should use the available concepts to 
improve the overall efficiency of the project.  
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Further, our process also showed how important an internal and external analysis is for product 
development. Without the external experiences and inputs, different functionalities might have 
resulted. Our internal capabilities on the other hand were directly linked to the feasibility and 
operability of these features. From my experience, internal and external analysis steps are thus 
essential to provide a thorough understanding and thus a more suitable product or solution in 
the end. 
 
With the help of an underlying project organization, we quickly also introduced more structures 
on a day-to-day basis involving project management. For us, not only for the Pulse Challenge 
deadlines, agility and flexibility were more important than perfection. The initial aim was first 
to develop an MVP and to then start adding or altering features after the first release. For this, 
we chose a sprint-like project management which is closely related to a Scrum and Kanban 
structure. However, there were various waterfall principles especially in design and coding 
tasks, so that a variation was used. My learning was that project management can be a 
combination of all needed structures. It must however reflect and fulfil the needs of the team.  
 
As the project leader as well as the project’s design lead, my biggest challenge was the project 
management concerning people’s management. Teamwork in itself is indeed actual work while 
leading a team’s work has even bigger dimensions. I underestimated the needed resources for 
the tasks of administration, stakeholder management, and leadership which may seem absurd 
since I am studying Management. As the project was voluntary, the willingness to invest time 
and knowledge differed largely in our team. As soon as COVID-19 complicated the further 
development of our project, the general motivation was close to a low. From time to time, I saw 
myself more as a motivational coach than an actual leader. I would assume that this experience 
differs when it is in an actual practical and stricter environment. My main learning was that one 
can have the best organization, project management, vision and idea – but if the needed team 
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resources do not work properly, the whole project is at stake. Teamwork is crucial but can also 
become a liability.   
 
This insight leads me to one of the obvious but personal biggest learnings: business and 
management are social sciences – it is always about human interaction. While internally, the 
coordination of team members is crucial for the process, the overall idea is only valid if it is also 
accepted by potentials customers or users. The very first phase of problem or opportunity 
identification and validation thus becomes the essential baseline for all product development 
processes. This entrepreneurial approach is however more complicated as imagined as this phase 
is about the problem and not the solution. To avoid bias and ensure neutrality, it is important to 
first fully understand the problem before sketching a solution. In our case, we started the other 
way around which resulted in partial bias. I, therefore, decided to use new members of the NTC 
who were not involved in the project beforehand to help in researching the problem. My main 
learning is thus to focus on problem-solving instead of solution-building approaches.  
6. Conclusion 
Innovation remains the biggest competitive differentiator in the market. As the pace of 
innovation has significantly increased, product development has become more crucial and 
challenging for companies of various backgrounds. In this work, the real-life product 
development process of the Nova Canteen App was used to thoroughly examine the key process 
steps of developing innovation. The literature review showed that the product development 
process can be highly complex and even gain in complexity with the still ongoing rise of 
digitalization.  
The presented analysis of the process aimed at answering the initial research question: Which 
aspects are important to consider when developing a useful2 mobile application? 
 
2 useful is understood as „able to be used for a practical purpose or in several ways“ 
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From the personal experiences described and analysed in this work, five key learnings from the 
point of view of a project leader were presented: (1) With the variety and volume of research in 
product development, there is a large diversity of product development process models in 
theory. However, each product development process in practice is different. Nevertheless, this 
does not mean, that one should not use a theoretical framework. Quite the contrary, this paper 
would strongly recommend using a model but to see it as a general guidance and support 
framework. (2) A thorough understanding of the problem and opportunity demands an internal 
and an external analysis. (3) The accompanying project management is crucial while the choice 
of method should as well be seen as rather flexible. Depending on the project and product type, 
waterfall or Kanban or even a combination could be most appropriate. (4) Stakeholder 
management should not be underestimated and at any given point during the project prioritized. 
Especially internal stakeholder management should not be ignored but more actively 
approached. (5) To build a viable solution, a problem must be solved. Therefore, it is important 
and necessary to focus on the problem understanding and validation at the very beginning 
without already sketching a solution.  
To conclude, this paper showed how complex already a small-scaled product development 
project can be. Despite the complexity and fragmentation of the field, theory however can 
support practice and so a stronger collaboration should be encouraged.  
 
This paper and its results have limitations. Overall, it must be mentioned that the results 
presented in this paper are based on the case study of the Nova Canteen App. General viability 
should be checked in further research steps also with other similar projects. Also, the presented 
learnings have been derived from the point of view of the Project Leader. Other impressions and 





Adler, Paul. 1989. Technology strategy: A Guide to the Literatures. Research in Technological 
Innovation, Management, and Policy. 4: 25-151. 
https://www.researchgate.net/publication/284931701_Technology_strategy_A_guide_to_the_l
iterature (accessed October 9, 2020) 
 
Albers, Albert. 2010. Five hypotheses about engineering processes and their consequences. 
Proceedings of the TMCE. 12: 1-13. 
https://www.researchgate.net/profile/Albert_Albers/publication/316940066_7813_albers_201
0/data/5919fe9d4585159b1a4bafda/7813-albers-2010.pdf (accessed November 18, 2020) 
 
Austin, Simon, Baldwin, Andrew, Li, Baizhan, Waskett, Paul. 2000. Application of the 
Analytical Design Planning Technique to Construction Project Management. Project 
Management Journal 31(2): 48–59. https://doi.org/10.1177/875697280003100206 (accessed 
November 20, 2020) 
 
Bergsjö, Dag. 2009. Product Lifecycle Management: Architectural and Organisational 
Perspectives. Chalmers University of Technology. 
http://publications.lib.chalmers.se/records/fulltext/92570/92570.pdf (accessed November 18, 
2020) 
 
Boehm, Barry W. 1988. A Spiral Model of Software Development and Enhancement. 
Computer. 21(5): 61-72. https://doi.org/10.1109/2.59 (accessed November 15, 2020) 
 
Brown, Shona L., and Eisenhardt, Kathleen M. 1995. Product Development: Past Research, 
Present Findings, and Future Directions. Academy of Management Review, 20(2): 343-378. 
http://www.academia.edu/download/44842754/brown1995.pdf (accessed October 3, 2020) 
 
Browning, Tyson R. (2002). Process Integration using the Design Structure Matrix. Systems 
Engineering, 5(3): 180-193. https://doi.org/10.1002/sys.10023 (accessed November 18, 2020) 
 
Browning, Tyson R., and Ramasesh, Ranga V. 2007. A Survey of Activity Network‐Based 
Process Models for Managing Product Development Projects. Production and Operations 
Management 16(2): 217-240. https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1937-
5956.2007.tb00177.x (accessed November 20, 2020) 
 
Costa, Beatriz and Franco, Tiago. 2019. Product Design Process: The Manual for Digital 
Product Design and Project Management. Imaginary Cloud Limited.  
 
Ehrlenspiel, Klaus and Meerkamm, Harald. 2007. Integrierte Produktentwicklung. München: 




Eigner, Martin and Stelzer, Ralph, eds. 2009. Product Lifecycle Management: Ein Leitfaden für 
Product Development und Life Cycle Managemen. Berlin Heidelberg: Springer-Verlag. 
https://books.google.se/books?hl=de&lr=&id=HpzIHvOXXDQC&oi=fnd&pg=PA1&ots=S9J
hN-7U2D&sig=sr1BZMvgL0jRsGEIoN-nHf-jkrc&redir_esc=y#v=onepage&q&f=false 
(accessed November 18, 2020) 
 
Gausemeier, Jürgen. 2006. Vernetzte Produktentwicklung: der erfolgreiche Weg zum Global 
Engineering Networking. München: Hanser.  
 
Hammer, Michael. 2001. The process enterprise: An Executive perspective. Hammer and 
Company 1: 1-12. 
https://www.researchgate.net/profile/Mary_Pa/publication/265436024_The_Process_Enterpris
e_An_Executive_Perspective/links/5631a5d008ae13bc6c35824a.pdf (accessed October 9, 
2020) 
 
Jaruzelski, Barry, Chwalik, Robert, and Goehle, Brad. 2018. What the Top Innovators Get 
Right. Strategy+Business.  93(3):1-25. https://www.strategy-business.com/media/file/sb93-
What-the-Top-Innovators-Get-Right.pdf (accessed October 11, 2020) 
 
Katzir, Ran. 2018. “Design and Development of Electronic Products vs Digital Products.” 
Accessed November 26. https://medium.com/@ran_katzir/https-medium-com-rm-katzir-
design-and-development-of-electronic-products-vs-digital-products-82d96837c1a (accessed 
November 20, 2020) 
 
Massa, L., Tucci, C. L., & Afuah, A. 2017. A critical assessment of business model research. 
Academy of Management Annals, 11(1): 73-104. https://doi.org/10.5465/annals.2014.0072 
(accessed November 27, 2020) 
 
Meredith, Jack R., Shafer, Scott M., and Mantel Jr, Samuel J. (2017). Project Management: A 





20Approach&f=false (accessed October 9, 2020) 
 
Nambisan, Satish, Lyytinen, Kalle, Majchrzak, Ann, and Song, Michael. 2017. Digital 
Innovation Management: Reinventing innovation management research in a digital world. MIS 
Quarterly. 41(1): 223-238. https://www.misq.org/misq/downloads/issue/id/169/ (accessed 





Negele, Herbert, Fricke, Ernst and Igenbergs, Eduard. 1997. ZOPH–A systemic approach to 
the modeling of product development systems. Proceedings of the 7th Annual International 
Symposium of INCOSE, 7(1): 266-273. https://doi.org/10.1002/j.2334-5837.1997.tb02181.x 
(accessed November 27, 2020) 
 
Nelson, Richard R., and Winter, Sidney G. 1977. An evolutionary Theory of Economic 
Change. The American Economic Review, 63(2): 440-449. 
https://www.jstor.org/stable/1817107 (accessed November 30, 2020) 
 
Otto, Kevin N., and Wood, Kristin L. eds. 2001. Product Design: Techniques in Reverse 
Engineering and New Product Development. Upper Saddle River, NJ: Prentice Hall. 
https://books.google.se/books?hl=de&lr=&id=0X54fSKq7bkC&oi=fnd&pg=IA9&dq=product
+design+app+development&ots=54o9gIMnS_&sig=_pQf2ecqTEaVS-
A0xMxPTn9GPKM&redir_esc=y#v=onepage&q&f=false (accessed November 27, 2020) 
 
Parmenter, David. 2015. Key performance indicators: developing, implementing, and using 
winning KPIs. New Jersey: John Wiley & Sons. 
https://books.google.de/books?hl=en&lr=&id=bKkxBwAAQBAJ&oi=fnd&pg=PA101&dq=k
pis&ots=cZT4i4h1ft&sig=qYJ1___XN_oFa6u3KSvivBSOmIo&redir_esc=y#v=onepage&q=
kpis&f=false (accessed December 15, 2020) 
 
Ponn, Josef and Lindemann, Udo. eds. 2011. Konzeptentwicklung und Gestaltung technischer 




(accessed December 15, 2020) 
 
Reinertsen, Donald. 1999. Lean thinking isn’t so simple. Electronic Design 47(10): 48.  
 
Snelson, P. A., & Hart, S. J. (1991). Product Policy: Perspectives on Success. Perspectives on 
Marketing Management. 1:193-225. 
 
Sheppard, Benedict, Sarrazin, Hugo, Kouyoumjian, Garen, and Dor, Fabricio. 2018. “The 
Business Value of Design.” McKinsey Quartely. https://www.mckinsey.com/business-
functions/mckinsey-design/our-insights/the-business-value-of-design (accessed November 2, 
2020) 
 
Sommerville, Ian. 2007. Software Engineering. Harlow: Pearson Education. 
https://books.google.se/books?id=B7idKfL0H64C&printsec=frontcover&hl=de&source=gbs_




Tatikonda, Mohan V. and Rosenthal, Stephen R. 2000. Successful execution of product 
development projects: Balancing firmness and flexibility in the innovation process. Journal of 
Operations Management 18(4): 401–425. https://doi.org/10.1016/S0272-6963(00)00028-0 
(accessed December 15, 2020) 
 
Tidd, Joe and Bessant, John R. 2020. Managing Innovation: Integrating Technological, Market 
and Organizational Change. New York: John Wiley & Sons. 
https://books.google.de/books?hl=en&lr=&id=5w4LEAAAQBAJ&oi=fnd&pg=PA1&ots=5JL
OYBQ2a8&sig=F6AdZbipkSwwqAothcoTuc3xA1g&redir_esc=y#v=onepage&q&f=false 
(accessed December 17, 2020) 
 
Ulrich, Karl T. and Eppinger, Steven D. 2008. Product Design and Development. New York: 
McGraw Hill. 
https://www.academia.edu/36714721/product_design_and_development_ulrich_karl_srg_pdf 
(accessed November 28, 2020) 
 
Urabe, Kuniyoshi and Child, John and Kagono, Tadao. eds. 1988. Innovation and Management: 
International Comparisons. Berlin: Walter de Gruyter & Co. 
https://books.google.se/books?hl=de&lr=&id=EkEAI9cRKfsC&oi=fnd&pg=PR18&dq=Urabe
,+Child+and+Kagono+&ots=EtuZlns_Oq&sig=12gEv_4jywroBe9lKtQQoPD1NwQ&redir_es
c=y#v=onepage&q&f=false (accessed October 11, 2020) 
 
 
Yan, Zhou and Hongke, Tang and Li, Gong and Guangyu, Zhang. 2006. Digital technology and 
digital product design, 7th International Conference on Computer-Aided Industrial Design and 
Conceptual Design, Hangzhou, pp. 1-5. 




























P U L S E ,  T H E  H E A R T B E A T  O F  Y O U R  I D E A S
B Y  N OVA  S C H O O L  O F  B U S I N E S S  &  E C O N O M I C S
Can you imagine the campus of tomorrow?
Note: Participants need to be Nova SBE students or graduates within the last two years to apply. When
registering as a team, at least half of the team members need to be Nova SBE students or have
graduated within the last two years.
In order to apply to vote, you need to be a Nova SBE member (student, alumni, staff or other). To verify
that you are a Nova SBE member, you need to sign up with a Nova SBE email.
About
The Nova SBE Digital Experience Lab announces PULSE, a challenge that aims to empower curious minds
and encourage participants to present new technological solutions to improve the quality of life in our
Campus. Along with some Corporate Partners, the goal is to use state-of-the-art tools and methods,
paired with creativity and critical thinking all the way from ideation through prototyping. In the end, teams
will have the opportunity to present their projects and be awarded prizes and academic benefits.
Details
What opportunities are there for technology to have an impact on a small ecosystem like a campus and
its community? PULSE is a student challenge seeking new ideas for the use of technology on Campus.
Participants are invited to submit and develop ideas for the university of tomorrow. The project is divided
into three consecutive stages: Ideation, Development and Demonstration. In the end, teams will have the
opportunity to present their work and a prize will be awarded to top teams.
Overview
First Stage | Ideation
Participants submit an idea they would like to see implemented on our campus. To be considered for
evaluation, teams must hand in the following:
Problem definition - what is it that you want to address;
Research that supports the argument that the topic addressed is relevant. In this phase, participants
will develop their idea in terms of desirability, feasibility and viability – Design Thinking.
It's possible to submit ideas related to the main challenge Pulse or one of the sub-challenges Smart
Outdoors - Schréder stream. All the ideas will be available to the entire Nova SBE community so
everyone can vote for their favourites.
Second Stage | Development
Participants begin to develop their idea and make the prototype.
Third Stage | Demonstration
Finally, participants will have the opportunity to present their work throughout the program to the entire
Nova SBE community.
Sponsors
                  
Organizing Committee
Nova SBE Digital Experience Lab
Room D 134
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Appendix 2: The Online Survey 
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bring food from home.
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Appendix 4: Interview Transcripts 
Interview Transcript from Interviews with six MSc Students 
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Interview Transcript from Interviews with five BSc Students 
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Appendix 6: The boost Mobile Ordering App from the University of Houston 
 






























































































































































































































































































Time is valuable, let’s not waste it in queues.  
 




1. Introduction  
The Nova Canteen App is designed to support the hungry student. At NOVA we have several 
delicious lunch, dinner or break spots that offer fresh and nutritious food - but with many students 
come long queues. This is where we come in: With the NOVA Canteen App, students can easily 
pre-order their meals while spending their waiting time in more productive environments (library, 
class or group meeting). With this report, a more detailed introduction into the project will be 
presented.  
 
2. The Problem: Identification and Validation 
This project is the result of a brainstorming session within our project team from the Nova Tech 
Club. The initial idea was to brainstorm problems on campus for which applications could become 
ideal solutions. Inefficiencies in the food court like long waiting lines was one of the first problems 
raised. With loud and passionate reactions from our group, we quickly agreed to start tackling this 
identified problem.  
2.1 The Survey 
To validate this pain point, we needed data. Our strategy for this was to start on online survey to 
obtain an impression of the common mood, while subsequently also conducting direct interviews to 
get more detailed insights of the problem, the needs and the general behaviour in the food court. 
Over 125 current bachelor’s, master’s and PhD Nova students from eight different countries 
answered our online survey (see Appendix 1 for more information and graphs). According to our 
results, the typical student is at least five times per week at the food court actively buying a meal 
or a snack. The analysis shows that more than half of the students at least “usually” if not even 
“always” buy their food at Nova instead of preparing it at home. So, the importance of offering 
healthy food as well as a healthy environment is crucial. While only two (1,6%) of all responses 
criticized the quality of the food, 65% of the students see the long waiting times or queues as the 
main pain point in the food court. 43% even said that due to this, they have changed their usual 
food behaviour to either bring prepared food from home or to go for a quick and perhaps even 
less nutritious alternative instead, just to avoid the lines. So, we stopped the clock. According to 
three individual measurements, the waiting time can be up to 20 min during lunch time. So, while 
the food court is already offering nutritious and fresh food, it seems to fail at offering the needed 
environment to actually also have a lunch break.     
2.2 The Interviews 
Having now validated the overall problem, we needed to further understand the actual pain point 
to then design the needed solution. For this, we conducted ten individual interviews with master’s 
and bachelor’s students to more freely build dialogues around the problem. The result of all 
interviews was that different needs led to different problems with the current food court 
organization. However, everyone saw the inefficiencies resulting in long waiting lines as the core. 
Our approach was now to create personas according to their pain points and needs. The ideal 
objective was then to find a solution suiting all. The first persona was described as the “Food-
Prepper”. Someone who typically brings food from home but uses the food court to buy snacks. 
These persons usually go to Pingo Doce and are annoyed by the overcrowded shop especially at 
the pasta and pizza bar. The second persona is the “Social Eater”. Someone who plans their food 
breaks according to their friends. This group seemed to be the dominating one as they are more 
directly influenced by the problem, as they are actively standing in line. Usually, they all select one 
restaurant as otherwise the waiting time differences interfere with their actual meeting plans. The 
third persona is the “Foodie”. Someone who loves food more than he hates standing in line. While 
the frustration of the queues is as high as for the social eater, this persona still values the options 
given very much. More transparency and customization would improve his customer experience.   
Nevertheless, the resulting insights only covered one half of our stakeholder groups. As our solution 
would mean becoming an intermediate between the user and the restaurants, of course also the 
restaurant’s view on the topic was highly relevant for us. Despite best efforts, we were due to the 
COVID-crisis not able to get a direct response from any of the restaurants at Nova’s food court. 
However, during our benchmark analysis we reached out to all similar solutions to use other’s insights 
representatively. We were very happy to get a response from Mrs Alexcis Mendoza, Marketing 
Manager for UH Dining at the University of Houston, Texas. In 2017, they successfully implemented 
an on-campus mobile ordering app called “boost” (see Appendix 2 for more information). She very 
briefly explained that our identified problem is also very close to the one observed on their campus. 
Their results show that nearly all restaurants saw an added value in the app and joined the platform 
very quickly. We are still waiting on further insights regarding their business and cooperation model 





3. The Solution: Design & Development 
In the course of our project, we started developing a team structure according to our new objective. 
With the network of the Nova Tech Club, we were able to get the technical support of Pavlo Figol, 
a Google Developer Group (GDG) software developer specialized in app development. With his 
help, we now aimed to actually build an MVP of the app to demonstrate it live during the Pulse 
final presentation. For this, we split the group partially in two: One team focussed on building the 
app design which will function as the specification of the app screens while the other team focussed 
on coding the screens according to the design. We scheduled weekly or bi-weekly sessions to improve 
the coordination and cooperation between the teams. Pavlo helped us along the way in a support 
and teaching role for which we are very thankful for.  
3.1 The Design 
We already started designing potential processes early on in our project. An initial design idea was 
created after first results from the survey and our interviews were analysed. The main idea was to 
keep it as simple as possible and to follow already existing pre-ordering app models to make the 
handling also as convenient as possible. The general customer journey is therefore constructed very 
similarly. After registering in the app with the university mail address an individual account is 
created which is directly linked to the university’s main account. This architectural design is meant 
to offer scalability as this app could also be introduced on other campuses as well. The individual 
registration is complete after adding a payment method. The user can then enter the home screen 
on which all local restaurants are listed (see Appendix 3 for the screen designs). The app can be 
used to either pre-order meals in advance for the next day or to pre-order immediately. For this, 
dynamic information regarding the current waiting time is displayed. On the basis of historical data 
as well as a smart backend system on the restaurant side, the app can calculate dynamically the 
approximate waiting time and potential queue position. The general order process is similar to other 
ordering processes where first a meal is selected, followed by a possible customization, to then set 
a pick-up time and pre-pay the meal. A push-notification signals that the pick-up is ready.  
Next to the end user application, we also worked on the restaurant interface with an even simpler 
overall handling. Users would have only three main functionalities: accepting/refusing an incoming 
order, setting the order to “ready to pick-up” manually or automatically and, if needed, contacting 
the customer. With this, users can easily track the orders as well as their overall operations. 
All screens were designed with Adobe XD. Design tests were planned but had to be moved to online 
communication means (due to COVID-19), which unfortunately was not as effective as idealised. 
New tests are planned for the upcoming weeks.  
3.2 The Development 
After having designed the main screens, we started coding. Using mostly Google technologies, Pavlo 
suggested to work according to the web application framework angular. For this, we started using 
the online platform NativeScript to build the app as a native iOS and Android mobile app. While 
some of the coding team members had already worked with front-end development, the majority 
was completely new to the topic so that we teamed up in pairs to allocate the resources more 
efficiently. The resulting screens coded in HTML and CSS were presented in our group to then 
gather feedback and discuss next steps. As we were actually planning to show a live demonstration 
of the app during the final presentation, we also worked on the restaurant interface. The 
development phase is still ongoing, and our team is happy to work further on our idea also during 
the upcoming winter semester (see Appendix 4 for the screens). 
 
4. A Project/Business Plan: Implementation & Organisation 
With this project we have seen that Nova has enough resources to also implement its innovation 
in-house. Our project team from the Nova Tech Club would be more than happy to further help in 
developing this app. Nevertheless, for an increased time efficiency we would recommend to also 
hire external resources that support in the development. Nova could decide to also use an external 
provider for maintenance, customer support and payment or billing. If not, further also legal 
instances especially for the payment process would become necessary.  
The overall objective for Nova would be to improve the campus experience and not making 
significant profits. For the restaurants, the new channel offers new business opportunities. The result 
could be the need of less FTE’s and a more efficiently distributed food and retail chain which will 
positively influence their cash flows. Costs for the development as well as the ongoing maintenance 
could therefore be split between Nova and the restaurants. Also, hardware devices for the 
restaurants would be needed to ensure a well-functioning interface to the system.  
To better plan our project timeline, we developed a high-level project plan provided that until then 
the COVID-crisis allowed an opening of Nova’s facilities and a development support is helping 
(see Appendix 5). We expect a first app demonstration to be ready after the summer break. After 
this, ongoing bug fixes during the testing stage would finalize a first MVP by November. So, with 
the underlying high scalability, further implementations could be planned from December on.   
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T H E  P R O B L E M
Students wait up to
20 min in queues
before ordering their
food.
We took the time
The Problem















Times are too long
Value for Money is
not sufficient
Not enough Selection The Quality of the
Food
WHAT IS THE MAIN PAIN POINT AT OUR 
FOOD COURT?
Innovation is usually triggered
by problems. After having spent
another 20 min queueing for
food, our team sees a big
optimization potential for
hungry students, professors and
employees at Nova. Our survey
with over 130 students Nova
shows that we are not alone
with our pain point. With our
Nova Canteen solution we want
to tackle this problem by
developing a digitalised pre-










Role:  Bachelor’s Student
Age: 19
Nationality: Portuguese
Food Behaviour: Barbara still lives at home
and brings prepared food to university
almost every day. She uses the food court
mainly for snacks between classes. Her go-to
snack supplier is Pingo.
Spends on food per month: ca. 25€
Main Pain Point: The long queues of others
also influence her experience. If Pingo is too
crowded, she is probably not going to buy
anything.
Name: Stefan Bavaria
Role: Int Master’s Student
Age: 25
Nationality: German
Food Behaviour: Stefan comes to uni without
food for lunch or dinner. He lunches with his
friends and usually goes for the cheapest
(end of the month) or most nutritious (start
of the month) food options in the food court.
Spends on food per month: ca.100-160€
Main Pain Point: Especially when lunching
with friends that have different food
preferences, he usually lunches alone, as they
have wait longer or shorter in their queues.
Name: Pepe Toscana
Role: Int Master’s Student
Age: 23
Nationality: Italian
Food Behaviour: Pepe enjoys good food. He
is open to try new meals but also regularly
brings already prepared food to uni as he
has allergies.
Spends on food per month: ca 60-120€
Main Pain Point: Often when Pepe is in food
court without prepared food, he regrets it
due to the lack of selection or quality. Or
also the other way around. He would love to
already know beforehand what is offered so
that he can come prepared.
Our Personas
T H E  P R O B L E M
The Food Prepper The Social Eater The Foody
Let’s not waste our time
standing in queues…
T H E  S O L U T I O N
…save time and skip the line. 
T H E  S O L U T I O N
Pre-Order
Skip the line by pre-ordering your meal
Customize
Adapt your meal to your individual preferences
Pre-Pay
Link your Credit Card to pay directly online
Pick Up











T H E  S O L U T I O N
What’s with Barbara?
Barbara can now relax as she strolls through
the aisles of Pingo. She now misses no
opportunity to get her snacks, which is also
benefiting Pingo.
What’s with Stefan?
Stefan can now spend his more efficiently.
With the Nova Canteen App he can
schedule his lunch dates and has now more
time with his friends (or in the library). Also,
he can easily track his spending.
What’s with Pepe?
Pepe can now easily plan ahead with the Nova
Canteen App. He pre-orders if he likes the daily
specials or prepares his own food without
cravings the next day. In the app, he can easily
add his allergies so that a pre-selection is shown.
More Efficiency
Improves the planning process
Higher Customer Reach
More convenience = more customers
New Marketing Channel
Promote specials easily with the app
Less Stress
For your customers and your employees
New Opportunities for 
NOVA’s Food Court
Bon Appetit!
